Abstract: Using a balanced sample of workers from the NHIS, we estimate of the impact of paid sick leave (PSL) insurance on absenteeism in the United States. PSL increases absenteeism by 1.2 days per year, a large effect given the typical benefit duration. Consistent with moral hazard, the effects are concentrated in moderate sick days, not severe ones. In addition, we merge the NHIS with Google Flu Trends. Severe influenza outbreaks lead workers to exhaust sick days, consequently leading to a replacement rate of zero for additional absences. Consistent with a lower replacement rate, worker absenteeism is reduced on the margin. We thank Glenn Blomquist, Frank Scott, Bill Hoyt, John Garen and Tim Harris for helpful comments. We also thank Matthis Schendstok for research assistance. Any errors are, of course, our own.
I. Introduction
Paid sick leave (PSL) in the United States has recently received a flurry of attention at the federal, state, and local levels. President Obama has called for a federal bill that "gives every worker in America the opportunity to earn seven days of paid sick leave." 1 Several large cities and states have recently mandated that firms offer PSL to employees. For example, California's Healthy Workplaces, Healthy Families Act of 2014 enables workers to accrue one hour of PSL for every 30 hours worked from July 2015 onward; it is expected to affect more than 6.5 million employees with no paid sick days, or roughly 40 percent of state's labor force.
2 PSL campaigns were active in 22 states in 2014 (National Partnership for Women & Families, 2014) , and when put to the ballot, have been approved by voters by wide margins. 3 The Council of Economic Advisers has recently published a report advocating for increased access paid sick and family leave, arguing that it would improve retention and raise productivity (CEA, 2014) .
The reasons for the current policy interest garnered by government sick leave mandates are many. Worker sickness has negative implications for not only the productivity of the employee him/herself, but may also create negative externalities for coworkers and/or customers that the sick employee interacts with. The largely voluntary nature of paid sick leave offering by firms may lead to sorting of workers who are most willing to use/abuse PSL towards generous firms, leading to a race-to-the-bottom as firms withdraw PSL as a benefit. The cost of providing PSL is perceived to be fairly inexpensive, since many workers do not use the full allotment of paid sick days offered to them; the U.S. Bureau of Labor Statistics reports that average cost for sick leave per employee was $0.23/hour (BLS, 2010) . It is also a benefit that is not widely provided in the U.S. economy, especially for low wage workers. Roughly 80 percent of low wage workers in the U.S. are not guaranteed paid time off due to illness. Indeed, the U.S lags behind many other nations in mandating that employers offer PSL (Heymann et al., 2009) .
Much of our current understanding of the impact of PSL is based on studies from
Northern Europe. These studies find that more generous benefits lead to a modest increase in work absenteeism Palme, 1996, 2002; Olsson, 2009; Ziebarth and Karlsson, 2010; Puhani and Sonderhof, 2010) . As useful as the insights from these studies are, there may be difficulties in translating the results wholesale to the American experience. In contrast to the U.S., PSL in Europe is provided to all workers as national insurance. As such, the representative recipient of PSL benefit in the U.S. looks starkly different from the average worker in Europe. In addition, the large differences in design of PSL in the U.S. compared to Europe imply that the worker's utility optimization may operate at different margins. For example, German firms must offer six weeks of PSL with 100 percent replacement rate. Beyond the first six weeks, employees may receive 80 percent of their full salary up to 78 weeks. In contrast, less than 1 percent of workers with PSL in the U.S. receive 6 weeks of paid sick days (U.S. Bureau of Labor Statistics, 2013) .
While these institutional differences call for a study of absenteeism response to PSL in the U.S., the literature has been silent due to two large problems that we surmount in this study. First, a data set must contain information on both whether a firm offered PSL and how many days the employee was absent from work. The most frequently used labor market datasets by economists in the U.S. fail to ask at least one of these questions. However, the National Health Interview Survey (NHIS) asks about both. 4 Although these questions have been asked in the NHIS for many years, this study is the first to analyze them. Additionally, the NHIS asks respondents how many days were spent severely sick (i.e. bed-ridden), allowing for a distinction between debilitating/severe sick days and moderate/discretionary sick days. Moral hazard due to PSL should manifest itself in increased moderate days but not severe days.
Second, a study of PSL in the U.S. faces identification difficulties. The European studies are almost universally analyzed in a difference-in-differences framework arising from a legislative change at a point in time. The lack of legislative mandates in the U.S. (until very recently) have made such identification strategies impossible. In this study, we take a multipronged approach to identifying the moral hazard effects of PSL. Using rich information on the respondent's health status, employment, and demographics, we create a balanced sample of administrative workers -such as secretaries and administrative assistants -who are offered or not offered PSL largely based their industry draw. Because industries that tend to offer PSL may provide other job amenities or fringe benefits that affect absenteeism, we augment this analysis by exploiting regional flu outbreaks in the U.S. We merge Google Flu Trends data to the NHIS to exploit specific region/years where workers are hit with widespread, acute health shocks. Workers facing a severe flu season will be more likely to exhaust their PSL allowance, and their replacement rate will exogenously drop from 100 percent to zero. The difference in 4 Widely-used data, like the PSID, NLSY, CPS, ACS, and SIPP fail to ask sufficient questions to address this issue. The American Time Use Survey (ATUS) does ask about paid sick leave. However, the snap-shot nature of the survey makes it impossible to gauge an individual's use of paid sick leave throughout the year. In recent work, Susser and Ziebarth (2016) examine the sick leave landscape in the U.S. using the ATUS.
absenteeism behavior of workers with or without PSL in the "control region" (the severe flu outbreak region/years, where the replacement is low for both groups due to exhausting PSL benefits), compared to the difference in absenteeism behavior of workers in the "treatment region" (the mild flu outbreak region/years) identifies the change in the worker's absencetaking behavior in response to change in the replacement rate.
We buttress our main results by analyzing the differential responses of workers whose wages are input-based (hourly wage or salaried) and output-based (tips or commission).
Administrative workers (largely input-based pay) are more responsive to PSL compared to sales workers (largely output-based pay). We also confirm that absenteeism due to moderate illness is quite responsive to PSL, whereas absenteeism due to severe illness is unresponsive. Moral hazard exists, and workers do respond to PSL by taking more sick days. Being offered sickness insurance (in the range typically faced by U.S. workers -about 7 paid days per year) results in about 1.2 extra days of absenteeism; the magnitudes are in line with those found in the European studies.
The remainder of the paper is arranged as follows. Section II describes the current state of the literature, differences between the European and U.S. experience in PSL, and challenges of estimating the impact of PSL on worker absenteeism in the U.S. Section III presents the data and identification strategy. Section IV shows the results. Section V concludes. difference-in-differences framework. The studies almost universally find that more generous sick leave policy results in higher absenteeism. Elasticity of absenteeism with respect to the replacement rate (percentage of daily wage paid to the employees when they miss work due to sickness) is estimated to be about 0.6. 5 Some studies conclude that reducing the net benefit of taking absence induces workers to return to work quicker (Johansson and Palme 2005; Markussen, Mykletun, and Røed 2012) .
II. Background
Second, because of the universal nature of national sickness insurance in these countries, the data requirements to conduct an analysis are straightforward. Survey respondents do not have to be queried about whether their workplace offers PSL. There are no sample selection issues to worry about, at least with respect to PSL, as workers and firms do not match with each other based on this fringe benefit. Because changes in the sick leave law impact all workers at the same time, the control group is simply everyone in the data in the period prior to the law change, and the treatment group is everyone in the data after the change. sick leave is due to lack of such data. 9 In the subsequent analysis, we rely on the NHIS, which is conducted by the National Center for Health Statistics. The NHIS obtains information about the amount and distribution of illness, its effects in terms of disability and chronic impairments, and the kinds of health services people receive. It provides a continuous sampling and interviewing of the civilian, noninstitutionalized population of the United States.
Starting in 1997, the NHIS was redesigned to include a basic module, a periodic module, and a topical module. The basic module corresponds to the NHIS core questionnaire and is made up of the family core, the sample adult core, and the sample child core questions. We use data from the 2005 to 2013 NHIS sample adult files, which ask, on an ongoing basis, sample adult workers both about PSL and absences from work due to illness. In addition, it asks about "bed days", which can be thought of as severe sick days.
The number of sick days taken captures the worker's behavior, impacted partly by the presence of the sick leave benefit, where the worker may truly be incapacitated or engaging in moral hazard behavior. The number of bed days, in contrast, most likely captures the worker's involuntary (or true) absence due to sickness. 10 In essence, the difference between the former and the latter captures "moderate" sick days where the worker could be induced to return to work if necessary. Returning to Table 2 , one observes that the typical administrative worker is absent from work for 4.2 days per year, and reported sick days are nearly evenly divided between severe and moderate days. 11 We remain agnostic about whether workers taking these moderate days off is welfare enhancing. While from an employer's naïve perspective, any productivity from a sick worker may be preferable to none (provided that the employer must pay full wages anyway), there are at least two reasons why the worker staying home to recuperate may benefit the firm. First, resting at home may accelerate the worker's return to full productivity. Second, staying at home may prevent transmission of sickness to other employees and/or customers.
B. Flu Data
We augment the NHIS with data from Google Flu Trends. We focus on influenza because of the widely held belief in the literature that most sick leave days are taken for acute, shortterm illness such as the flu or the common cold, where symptoms that would incapacitate the worker usually lasts less than one week (Ziebarth, 2013; Johansson and Palme, 2005) . Illnesses of longer duration would not be relevant for PSL in the U.S.
Google Flu Trends measures flu prevalence using search data for about 40 flu-related queries. 12 Researchers at Google have shown that the measures in Google Flu Trends track well with the data on flu severity (number of outpatient visits and/or hospitalizations from a sample of hospitals across the U.S.) released by the Center for Disease Control and Prevention (CDC) (Ginsberg, et al., 2009 ).
However, research by Cook, et al. (2011) shows instances where Google Flu Trends measure of flu prevalence diverges sharply from data collected by the CDC. Focusing on hospital visits may miss mild flu cases where the workers could return to work.
14 We use the CDC data as a robustness check to confirm that workers do not alter their behavior in response to PSL when the flu is severe enough to merit a visit to the hospital.
C. Identification Approach 1: Balanced Sample of Administrative Workers
The voluntary nature of PSL offers also means that we have to account for sample selection issues. In particular, if PSL is offered as a part of a more comprehensive benefits package, employees who highly value these benefits (who may differ in age, experience, productivity, and health) may match with firms that offer more generous compensation packages. A simple comparison of absenteeism between workers who have PSL and those who do not will be biased, since those who value sick leave most highly (and thus may be most inclined to use it, whether he/she needs to or not) will seek to match with the firms that are the most generous with this benefit.
While the NHIS solves our problem of finding a dataset that identifies who has access to PSL and takes advantage of it, it does not solve our sample selection problem. The first column of summary statistics from Table 3 , which separates roughly 66,000 workers from 2005-2013 by whether their employer offered PSL, shows large differences in observable characteristics.
Workers with PSL take more sick days than those without, but also have large differences in lifestyle (smoking, exercise, and alcohol use), socioeconomic status (age, gender, marital status, race, education) and workplace characteristics (tenure, firm size, earnings, salaried workers, private sector, and health insurance).
The fact that workplace characteristics vary between workers with and without PSL suggests non-random matching between workers and firms (Jovanovic, 1979; Postel-Vinay and Robin, 2002; Hwang, Mortensen and Reed, 1998; Garen, 1998; and Woodbury, 1983) . However, studies by Poterba, Venti and Wise (1995) and Chetty et al. (2014) argue that such worker-firm matching is likely unimportant for pension benefits. 16 We expect that if workerfirm matching is unimportant for secondary components of the compensation package (like pensions), such matching will be unaffected by tertiary features (like PSL, vacation days, wellness/exercise programs, employee discount programs, life insurance, and employee assistance programs). 17 Even if such fringe benefits are initially unimportant for the worker-firm match, they may become more important over time through non-random worker attrition.
Workers for whom such fringe benefits are quite valuable may be more likely to stay at the firm.
In our work, we address this by examining workers with low tenure where non-random attrition
should not be problematic, and find substantively similar effects to our main results.
To minimize the selection issue, we create a sample that is balanced on both sides of the treatment variable: "Do you have PSL on this MAIN job or business?" Broadly speaking, we attempt to isolate the sample to an occupation category that does not require a high amount of initial human capital (academic or experience), is relatively homogenous in job description (thus making employees easily substitutable from the firm's perspective), does not lead to large increases in pay or status after years of employment with the firm (thus leading to workers and firms considering implications of a long term, sustained match), and is well-represented across all industry groups. These employees may or may not be offered PSL, but a firm is unlikely to design its human resources policy with this class of workers as a primary class of employees to 16 Poterba, Venti and Wise (1995) argue "The first approach relies on the largely exogenous determination of 401(k) eligibility, given income. Eligibility is determined by employers. If household saving behavior is largely independent of individual characteristics related to the probability of working at a firm with a 401(k) plan, a hypotheses we evaluate based on saving behavior before 401(k)s became available, then a comparison of the financial assets of families with and without 401(k) eligibility can be used to infer the saving effect of these plans." More recently, Chetty, et al. (2014) examine effects of automatic firm contributions in Denmark among those who switched firms. They show their results are not affected by endogenous sorting. 17 Harris and Yelowitz (2015) examine effects of employer sponsored life insurance.
satisfy. That is, from the employer's perspective, whether they offer PSL for these employees would be incidental.
We restrict the sample to non-elderly adult workers with exactly one job, who are paid either on a salaried or hourly basis, work in the public or private sector, and have at least one year of job tenure. 18 Restricting the sample adults to non-elderly employed reduces the sample size by two-thirds. To balance the sample the best we can with respect to job characteristics/job amenities (other than PSL), we restrict the sample to workers in two common occupations: "Sales and Related Occupations" and "Office and Administrative Support
Operations." These are the largest single work categories (approximately 25% of the employed sample) and are prevalent across many industries which offer very different fringe benefit packages to workers. 19 Restricting to these occupations further reduces the sample size by three-quarters; we retain approximately 2,000 observations per year.
We use the Administrative Workers as the primary sample for analysis. Summary statistics in Table 3 from Administrative Worker sample, compared to the full sample from the NHIS, clearly shows that our sample is much more balanced. While similarities across demographic characteristics such as gender, race, and marital status are encouraging, the most salient feature of our sample is that the number of bed days is virtually identical, whether PSL was offered or not. This is clear indication that workers in this occupation category did not 18 We also require that they provide valid, non-missing answers to all survey questions used. 19 In their analysis of health insurance, Einav, Finkelstein, and Cullen (2010) note that as a consequence of Alcoa's business structure, "employees doing the same job in the same location may face different prices for their health insurance benefits due to their business unit affiliations." select into a particular job to take advantage of PSL because they were more or less susceptible to severe illnesses.
Figures 2a and 2b confirm that PSL policies for Administrative Workers are broadly representative of PSL policies for all other worker categories across all industries. In addition, Figure 3 shows that Administrative Workers compose a sizable fraction of workers across many industries. Therefore, an analysis of the balanced category of Administrative workers is actually a substantively broad analysis of all industrial sectors in the economy.
Although our sample is much more balanced across PSL status compared to the full sample, there are still some noteworthy differences. For example, workers with PSL are more likely to be working for public institutions and more likely to be offered employer-sponsored health insurance. These workers are also more highly paid, but this could be attributable for higher average tenure at the job. Although it is unsurprising that workers in firms that offer PSL would also be offered better overall compensation packages, this may lead to some systematic differences in the budget constraint of workers. As most of these differences mildly increase the budget of those employees who have PSL, the estimated impact of sick leave on worker absenteeism is expected to be an upper-bound. 20 We include firm-level characteristics, such as firm size, in an attempt to account for these unobserved differences. Our specifications also include controls for other employer benefits/amenities (ESHI, any health insurance, earnings, class of worker, tenure, hourly vs. salaried), demographics (age, gender, race/ethnicity, marital 20 This follows from assuming that the generous benefits and salaried status are treated as non-labor income. Therefore, in a labor-leisure choice model, we expect pure income effects from these compensation characteristics, leading to more leisure time taken (in the form of more sick leave days taken), compared to the case where sick leave is not offered and non-labor income is lower.
status, education) geography, health status (chronic conditions, BMI), health habits (smoking, exercise, alcohol), and year.
We also attempt to spot discernable sick-day taking patterns of workers who have PSL.
If PSL is pivotal in worker decisions to call in sick, we may be able to observe workers "bunching"
at the PSL limit, where the replacement rate changes from 100 percent to zero. As shown in Table 2 , some workers report that they take five sick days, while others report seven days. We suspect both sets of workers may be indicating that they took one week off from work. Our categories attempt to account for this ambiguity by combining days strategically. We divide the U.S. into four Census regions (and years) and capture the virulence of the influenza virus to construct a proxy for latent sickness conditions. This allows us to further explore whether any moral hazard effects we find related to "legitimate" versus "abusive" use of sick leave (as well as bed days). Data constraints from the public-use file of the NHIS restrict us from using finer geographic areas, and it is fair to ask if this introduces significant measurement error by hiding variation in flu rates within a region.
Using finer geography as the catchment area creates its own issues. Research has shown a strong spatial pattern to flu transmission, as the prevalence of flu in own and neighboring areas is strongly correlated (Trogdon and Ahn, 2015) . Thus using a finer geographic area as an "exogenous" treatment would be problematic, even if the data were available.
To gauge the appropriateness of using Census regions, we use a variant of a test that evaluates whether peers groups are randomly assigned (Sacerdote, 2011) . The own characteristic is the dependent variable, and peer characteristic is the independent variable.
The insight is that if assignment is random, peer characteristic should not predict own characteristic. We show the opposite: that "assignment" is not random. Using state-level variation in the Google Flu Trends data, we construct two flu exposure rates: an "own" exposure that averages over states in the Census region except the state in question and an "other" exposure that averages over states outside the Census region. If region is an appropriate level of flu catchment, we would expect "own" flu exposure to be more highly correlated with the state's flu exposure. We estimate the parameter on the "own" to be 0.69 (s.e.=0.11), showing that it is highly predictive of the state's flu exposure. The estimate on "other" is one-third in size and statistically insignificant.
The structure of PSL in the U.S., along with the severity or prevalence of the flu, creates an interesting optimization problem for the worker. Unsurprisingly, areas with high prevalence of the flu (across time) will exhibit more sick leave being taken on average. However, in a year where the flu hits particularly hard, workers may quickly run up against the PSL limit and face a replacement rate of zero. Therefore, while the level of sick leave taken should be positively correlated with the average level of influenza prevalence, the rate of increase in sick days taken should be negatively correlated with prevalence. Using a balanced group of workers and exogenous flu shocks gets us as close as possible to a natural experiment, given the current legislative landscape of the United States.
IV. Econometric Model and Results
Our basic model uses our balanced Administrative Worker sample and estimates the impact of being offered PSL on the use of sick days. In this basic specification, with our detailed individual/firm characteristics and restriction of the sample to a homogenous occupation, the assignment of sick leave for an employee will be close to random. Therefore, 1 should be a measure of the causal effect of sick leave, at least for the balanced group considered. If 1 > 0, then moral hazard exists:
individuals take more sick days in the presence of PSL insurance compared to the absence of such an insurance. Table 4 presents these initial results. The first column shows that having PSL results in workers taking an additional 1.2 days off from work due to sickness, compared to workers without PSL. In addition, the likelihood of extended absences (either 5 or 10 days absent during the year) increases by 1.5 to 3.1 percentage points when PSL is offered, from baseline rates of 7.4 to 15.7 percent. The next two rows show that both workers with children and without children respond similarly to PSL provisions.
Stratifying workers by tenure (divided at the median of 5 years of tenure) shows that workers with higher tenure take more sick days compared to low tenure workers when offered PSL. This may be due to accumulated sick days that carry over from one year to the next.
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Importantly, the effect is also significant for the low tenure group as well. If workers who remain at a firm for many years are a better match to the firm's fringe benefits, then the interpretation of PSL causing absences would not be justified; rather, the interpretation could be that absence-prone workers remain at firms with PSL. The fact that a similar pattern emerges for low tenure administrative workers suggests that such non-random attrition is not an important concern.
The final row in Table 4 examines sales workers, whose compensation is mostly outputbased. If such a worker takes paid time off from work, the implicit replacement rate is much lower since base salary is a small component of total compensation. Consistent with this, the impact of PSL is one-third the size of that for administrative workers and is insignificant.
21 NCS summary statistics from Table 1 shows that over half of workers who are offered paid sick leave have some type of carryover provision for sick days.
Returning to the first row, when sick days are divided between severe sick days and moderate sick days, we find that PSL only impacts moderate sick days. The interpretation is then that most of the increase in the number of sick days taken due to PSL can be attributed to moral hazard.
Next, we turn to the model incorporates the flu data from Google Flu Trends to estimate the impact of the "treatment" of receiving more or less negative health shocks in a given region/year. Table 5 shows that workers who live in a high flu prevalence region are more likely that a worker will take more sick days. Controlling for region and year, being in a high flu region (defined as being above the median for the Google Flu Trend measure), is associated with roughly 0.85 more days of sick days taken.
It is worth noting that when we substitute our preferred measure of influenza with data from the CDC, residing in a high flu region is no longer associated with a statistically significant increase in sick days. This lack of correspondence between the two measures can be explained by understanding what types of influenza cases Google Flu Trends and the CDC are measuring.
Google Flu Trends captures the overall level of influenza in a region by people's internet search and social media postings. The CDC, on the other hand, captures influenza-associated hospitalizations. While 5 to 20 percent of the population catches the flu in any given year, less than 0.1 percent is hospitalized due to influenza-like symptoms. In addition, the elderly, the very young, and those with pre-existing medical conditions are at higher risk for serious complications from the flu, leading to a higher likelihood of hospitalization. 22 Therefore, the CDC data captures the extreme right-tail of the distribution of influenza severity for a subset of the population that is less likely to be in the labor market.
Having established that workers in high flu regions get sick more often, Table 6 shows our preferred results, which stratifies the administrative sample into high and low prevalence regions. The control group is administrative workers in high flu prevalence regions, and is shown in the first row. For the control group, regardless of whether they have PSL or not, they are more likely to have more bouts of influenza in a given flu season. As such, workers with PSL are more likely to have used up their allotment of sick days and face a replacement rate of zero for marginal absences. When the replacement rate declines, the propensity to take additional sick days also declines. The results indicate the impact of having PSL is substantively smaller (0.69 sick days versus 1.2 for the full sample), and is statistically insignificant.
In contrast, workers in low flu regions, shown in the second row, display markedly different behavior. Because all workers in these regions are less likely to have received negative health shocks, workers with PSL will be more likely to have full replacement rate sick days available for use. These workers are much more inclined to take sick days (at an additional 1.75 days), compared to workers in the same region who do not have PSL, and the result is highly significant.
Several alternative specifications buttress our main result. The final columns show that the number of severe sick days and hospitalizations that a worker had over the last year is unresponsive to whether he or she worked in a high or low flu region. The intuition is that if a worker is sick enough to be bed-ridden, the presence of PSL should not be pivotal in deciding to take time off.
The final two rows of Table 6 use Sales Workers instead. As expected, the results show that whether sales workers reside in high or low flu regions, their response to PSL is similar, and modest in size. Having PSL results in approximately 0.4 more sick days taken.
Finally, Table 7 examines "bunching" behavior of workers at common PSL durationssuch as one week (measured as 5-7 days, given the difficulties of reporting in the NHIS in Table   2 ). The 2013 National Compensation Survey (Table 1) showed that conditional on being offered PSL, it was by far the most common for workers in small firms (less than 500 employees) to have 5-9 days of sick leave. Despite data limitations in the NHIS, the analysis finds some evidence of workers changing absence-taking behavior. The "dip" at 0-4 days (nearly 4 percentage points) and "bump" at 5-7 days (nearly 3 percentage points) for workers in small firms may be showing strategic absence-taking behavior by fully utilizing their PSL benefits and no other days beyond. No such evidence of bunching at one week is found for workers in large firms. However, Table 2 shows that PSL tends to be more generous in large firms, with the plurality of employees receiving two weeks of paid sick leave. There is evidence of extended sick leave spells for workers at large firms, consistent with more generous base level offerings and roll-over provisions. Approximately 11 percent of workers at large firms (500 or more employees) have 15 or more days of paid sick leave. Although these NHIS results are suggestive of bunching, more detailed data with information on PSL provisions would be needed to conclusively show that this behavior is driven by PSL.
V. Discussion
Using the only publicly available US dataset (NHIS) that asks respondents about the number of moderate and severe sick days taken off from work, whether the firm that employs them offers PSL, and other detailed information about both workers and firms, we find that employees react to PSL by taking roughly 40 percent more sick days, compared to workers that are demographically similar yet work in firms that do not offer PSL. Importantly, PSL only impacts the workers' propensity to take moderate sick days. Neither severe, bed-ridden sick days nor hospitalizations are affected by PSL.
Augmenting this data with Google Flu Trends allows us to identify groups of workers
where the annual allotment of PSL may be exhausted, due to regional differences in the severity of influenza outbreaks. We find that when workers are more likely to have exhausted their PSL, they are no longer more likely to take sick days, as compared to their counterparts who were never offered PSL. This behavior is consistent with rational workers responding to the replacement rate changing from 100 percent to zero when PSL is exhausted. Our basic findings are further confirmed by examining sales workers, whose compensation is outputbased, sharply lowering the replacement rate even if PSL is offered. We find that these workers are less sensitive to the provision of PSL. Finally, we find some suggestive evidence of bunching behavior by workers at the PSL limit.
In interpreting these findings, we must be careful in assigning value judgements to the increase in propensity to take days off. Most of the literature on European PSL to date has been agnostic about whether workers are abusing the benefit, because while a change in worker
absence is easy to demonstrate, the severity of illness during the absence is essentially unknown. The data simply has not been robust enough to differentiate workers' intentions when it comes to taking days off for short, acute illnesses. The popular press, in contrast, tends to present PSL mandates in sharply differing tones. The "virtuous use" of PSL, helping to protect low-income employees when medical issues arise, is sometimes highlighted, while the potential for utilizing the benefit as substitute vacation days is emphasized elsewhere (Miller, 2009; Needleman, 2012; Noguchi, 2015; Boston Globe, 2015; Davis, 2015) .
Whether a worker "should" use PSL is a much more nuanced question. At one end, all would agree that a worker taking a sick day to enjoy the sunny weather or to extend a weekend vacation would constitute abuse of the benefit. At the other, if a worker is sick enough to be a health hazard to himself or herself as well as co-workers and customers, it is in everyone's best interest for the employee to stay home and recuperate. 23 Most worker absences fall somewhere between these two extremes. In the data, we showed that the majority of workers do not exhaust their PSL benefit. The generosity of PSL, in replacement rate as well as duration, may be pivotal in determining how ill an employee has to feel before he or she decides to call in sick.
Our analysis goes beyond simply documenting an increase in absenteeism when PSL is offered. Because of the rich NHIS dataset and the use of exogenous variation in influenza prevalence in different regions, we are able to show that the increase in worker absence when PSL is offered is observed mostly on moderate sick days in low influenza regions. This provides stronger evidence that some of increase in absenteeism may be arising due workers abusing 23 A smaller strand of the literature examines presenteeism -the act of attending work while sick -more explicitly. See, for example, Pichler and Ziebarth (2015) , Markussen, Mykletun, and Røed (2012) , and Dew, Keefe, and Small (2005) .
the PSL benefit. Because workers stop taking absences for moderate sickness when they are more likely to have exhausted their PSL days (in the high influenza regions), mandating more generous PSL policy by increasing the number of benefit days may have a sizable impact on the labor market. Workers will increase the number of sick days taken, and marginal workers who did not have the flexibility to stop taking sick days at the PSL cap may be induced to seek employment.
To more fully understand worker behavior, data at the firm level that identifies the generosity of the PSL and the exact dates at which workers use the benefit would be required.
For example, if we observe that workers have a higher propensity to call in sick right before major holidays, Mondays, and Fridays, we could more confidently categorize such absences as abuse. Ultimately, our research shows that workers will respond to PSL by taking more absences, and at least some of these absences will be workers misusing the system. Worker response to PSL is a complex question, and more research with richer data is required to fully parse how much of the change in absenteeism is abuse and how much is workers optimally responding to changing incentives. Covariates include: quartic in age, region effects, year effects, job tenure, functional limitations, current/former smoker, never exercise, obesity, current alcohol consumption, gender, marital status, number of children of each age, education, race, earnings bins, health insurance status, hourly worker and interaction of public/private sector with industry effects and firm size. Standard errors corrected for non-nested two-way clustering at the REGION and YEAR levels, using methods described in Cameron, Gelbach and Miller (2011) . Covariates include: quartic in age, region effects, year effects, job tenure, functional limitations, current/former smoker, never exercise, obesity, current alcohol consumption, gender, marital status, number of children of each age, education, race, earnings bins, health insurance status, hourly worker and interaction of public/private sector with industry effects and firm size. Covariates include: quartic in age, region effects, year effects, job tenure, functional limitations, current/former smoker, never exercise, obesity, current alcohol consumption, gender, marital status, number of children of each age, education, race, earnings bins, health insurance status, hourly worker and interaction of public/private sector with industry effects and firm size.
